Role of resveratrol in FOXO1-mediated gluconeogenic gene expression in the liver.
During a state of fasting, the blood glucose level is maintained by hepatic gluconeogenesis. SIRT1 is an important metabolic regulator during nutrient deprivation and the liver-specific knockdown of SIRT1 resulted in decreased glucose production. We hypothesize that SIRT1 is responsible for the upregulation of insulin-suppressed gluconeogenic genes through the deacetylation of FOXO1. Treatment of primary cultured hepatocytes with resveratrol increased insulin-repressed PEPCK and G6Pase mRNA levels, which depend on SIRT1 activity. We found that the resveratrol treatment resulted in a decrease in the phosphorylation of Akt and FOXO1, which are independent of SIRT1 action. Fluorescence microscopy revealed that resveratrol caused the nuclear localization of FOXO1. In the nucleus, FOXO1 is deacetylated by SIRT1, which might make it more accessible to the IRE of the PEPCK and G6Pase promoter, causing an increase in their gene expression. Our results indicate that resveratrol upregulates the expression of gluconeogenic genes by attenuating insulin signaling and by deacetylating FOXO1, which are SIRT1-independent in the cytosol and SIRT1-dependent in the nucleus, respectively.